In 2008, the American College of Clinical Pharmacy appointed the Task Force on Research in the Professional Curriculum to review and make recommendations on the essential research curriculum that should be part of doctor of pharmacy (Pharm.D.) degree programs. The essential research curriculum provides all students with critical and analytical thinking and lifelong learning skills, which will apply to current and future practice and stimulate some students to pursue a career in this field. Eight key curricular competencies are as follows: identifying relevant problems and gaps in pharmacotherapeutic knowledge; generating a research hypothesis; designing a study to test the hypothesis; analyzing data results using appropriate statistical tests; interpreting and applying the results of a research study to practice; effectively communicating research and clinical findings to pharmacy, medical, and basic science audiences; interpreting and effectively communicating research and clinical findings to patients and caregivers; and applying regulatory and ethical principles when conducting research or using research results. Faculty are encouraged to use research-related examples across the curriculum in nonresearch courses and to employ interactive teaching methods to promote student engagement. Examples of successful strategies used by Pharm.D. degree programs to integrate research content into the curriculum are provided. Current pharmacy school curricula allow variable amounts of time for instructional content in research, which may or may not include hands-on experiences for students to develop researchrelated skills. Therefore, an important opportunity exists for schools to incorporate the essential research curriculum. Despite the challenges of implementing these recommendations, the essential research curriculum will position pharmacy school graduates to understand the importance of research and its applications to practice. This perspective is provided as an aid and a challenge to those in leadership and teaching positions within schools and colleges of pharmacy.
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Rationale for an Essential Research Curriculum
Training in the scientific method and research design can affect a pharmacy student well after the completion of his or her coursework. Research experience will benefit a student pursuing a career in this field as well as provide all students with critical and analytical thinking and lifelong learning skills, enabling them to handle challenges and situations as they arise. [1] [2] [3] The pace of technology evolution and changes in the profession of pharmacy require that future pharmacists be equipped with such knowledge and skills.
Academic, professional, and administrative pharmacy organizations continue to emphasize the importance of integrating research into the Pharm.D. curriculum. In 2007, the Accreditation Council on Pharmacy Education (ACPE) released, in conjunction with its accreditation standards for Pharm.D. degree programs, a guidance document detailing the elements of the basic biomedical, pharmaceutical, social/behavioral/administrative, and clinical sciences that ACPE stakeholders had identified as "essential to the development of pharmacists." 4 This guidance recommended that education regarding research be addressed by core coursework in the areas of literature evaluation and research design. Coursework in the evaluation, interpretation, and practical application of statistical tests is also recommended. The standards do not stipulate minimal hours or credits of course content, the proportion of credits that should be delivered through didactic instruction versus practical training, or specific outcome measures as they relate to research.
This critical need for pharmacy graduates to understand and apply fundamental research principles has also been reflected in ACCP's current strategic plan 5 and research agenda, 6 as well as in reports from the American Association of Colleges of Pharmacy 7, 8 and in the mandatory training requirements for PGY1 residencies accredited by the American Society of HealthSystem Pharmacists. 9 To date, however, no specific recommendations have been made with respect to developing, integrating, delivering, or evaluating a core research curriculum within a professional degree program. The objective of this commentary, therefore, is to propose a core research curriculum that should be included in professional programs leading to the Pharm.D. degree. faculty could use illustrative examples of formulating budgets for research projects. In courses on drug literature evaluation, faculty should expand the content on investigational drugs to include the requirements of institutional review boards. In ethics classes, students could critically evaluate a patient consent form for its readability and comprehension.
Essential Curricular Competencies and Research Content in Pharm.D. Programs
In a pharmacotherapeutics course, after discussing a landmark clinical trial, the faculty could have students identify additional research questions still requiring attention based on the limitations of the trial. In a pharmacoeconomics class, students could be asked to use data sets to analyze the benefits of prescription drug programs. On clinical rotations, students should be encouraged to identify knowledge gaps in the primary literature when responding to drug information questions and thereafter develop a research hypothesis and study design appropriate to evaluate the research question. Students should also be encouraged to prepare case reports of novel clinical findings and participate in journal clubs to assist in their development of facile skills in interpreting statistical tests.
In Table 2 includes selected examples of successful strategies used by some Pharm.D. programs to deliver content on research. The Task Force provides these examples to stimulate faculty at colleges to consider new or different ways to deliver research-related content more effectively to students. [11] [12] [13] At colleges with the faculty, staff, and space resources to support hands-on research experiences for students, such programs are encouraged to initiate or expand the number of students able to participate. For example, in the proposed essential curricular content, some students could go on to collect data, conduct a statistical analysis of results, interpret the data results, deliver a formal verbal presentation or poster, and/or prepare a manuscript that could be submitted to a peer-reviewed journal. This is considered the highest level (ultimate) of experience, and the Task Force is hopeful that it would motivate some students to pursue education and training beyond the Pharm.D. degree.
Status of Research Curricula and Challenges of Incorporating the Essential Research Curriculum at Colleges of Pharmacy
Current pharmacy school curricula provide variable amounts of time for instructional content in research and may or may not include hands-on opportunities to develop researchrelated skills. A recent survey of Pharm.D. degree programs showed that the content and credit hours of such coursework spanned a wide range. Of the 77 responding schools, 53% and 38% offered a research methods course as required or elective, respectively, whereas 15% of programs did not offer either type. The number of credit hours in a research methods course was 1.7 ± 1.0 hours (mean ± standard deviation). In addition to research-related courses, these authors evaluated the number of schools offering research-related experiences. A total of 25% and 57% of schools had required and elective research experiences, respectively. These research experiences varied considerably and included full projects, institutional review board submissions, written proposals, and oral presentations. The low number of class hours and variability in research exposure make interpretation of the data difficult. Nevertheless, these data indicate inconsistent research exposure at schools of pharmacy. 14 There may be several challenges to incorporating the essential research curriculum into many colleges of pharmacy. A culture of scholarship may be absent in the college. 8 To foster such a culture, college administration must provide an adequate infrastructure and support services to assist faculty in this endeavor. Services include grantsmanship training; assistance in navigating the requirements of institutional review boards; securing funding for research equipment, research assistants, or other supportive personnel; and fostering supportive collaborations among faculty and other essential university and college personnel and offices (e.g., information technology, business office). Funding student research assistants and sabbaticals or mini-fellowships for faculty to develop new or unique research skills may also be useful. Most of the faculty may consist of pharmacy practice faculty without formal research training. For the most part, these individuals have a Pharm.D. degree and 1 year of residency training, neither of which may have included a research requirement. Low productivity in scholarly activity among faculty at colleges of pharmacy has been documented, which suggests that scholarly activity is not a priority among a large number of faculty. 15 Students may lack interest in a research-based curricular initiative because they do not perceive such courses as directly affecting their ability to provide patient care.
Conclusion
This commentary provides a brief overview of the essential knowledge, skills, and outcomes of a research curriculum for Pharm.D. degree programs. These curricular components will position pharmacy school graduates to understand the importance of research and its applications to practice. This perspective is provided as an aid and a challenge to those in leadership and teaching positions within schools and colleges of pharmacy.
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